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Abstract In order to effectively evaluate the purification efficiency of pollutants in sunken greenbelt and its impacts on the surrounding
environment, one-dimensional mathematical analytical model for pollutant migration in rainwater runoff of sunken greenbelt was
established systematically, and the mathematical analytical expressions for pollutant relative concentration change and cumulative flux
removal rate were given. The rationality and reliability of the model were verified by experimental data. Based on the calculation results
of the model, the breakthrough curve of Ph** and the cumulative flux removal rate curve were obtained under the set conditions. It was
also found that the increase of water storage height from 5 ¢m to 15 ¢m reduced the cumulative flux removal efficiency of Ph** pollutants
by 35%, and shorten the breakthrough time of pollutants from 110 h to 36 h. In addition, it also revealed that the breakthrough time
and cumulative flux removal rate of pollutants increased with the decrease of the permeability coefficient of the sinking green soil layer.
Based on the analytical model, the provided ecological design constraints can effectively avoid the pollution caused by the initial
rainwater runoff to the vegetation, underground water and soil. The mathematical analysis model provides theoretical basis and technical

guidance for sponge city design, urban water environment treatment, underground water and soil pollution control or other relevant
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